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{i. mt^mMLm^^i. 'LMm^'i^m(Dmi^mmi)-h'LM(ou^m(Di(^i'mmtx 
m^mi i<^um<D^mmmmmi<^is\^^x ^ mmmam^^mT^t^^^x 
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S^m 2 0 0 3 - 1 1 4 5 0 8 ^- v : 2/ 

ti&M^m^Wiii. t = ti (i=0. 1. m) ^mU^i¥<D'LM(Dm^m 
^^Mf^L^ir^m^wtL. t = ti (i=m+l. m+2. — . n) ^Hi)ie^#<7) 

^Lm<Dn^^m^zMJA!:^ir^mmMt-ri,m. mmmj^. (x. y) ^zis^f^mMt 

= ti (i=0. 1. n) X-<DmUzyj\a\(Dm^^B z:^^(b. m^i^^ h ( 
I X ( t ) . I y ( t ) ) RVmUmm^^ h )V(D^nm I x y ( t ) =/" l ( 

I X ( t ) ) 2+ ( I y ( t ) 2) I ^nn^-r^bmiomn^mt. mu^it-<7)^o 

^2<7)±PI^, i=0. K mtLX. V ( t i) =2Ixy ( t i) Hi «9 

<^.X<DmUmi^L'm^V ( tm) cOfS* Vn,.!: L, Ja#2 0T|5i^^ i =m+ 1 i: L 
. Jn#2<7)±PI^. i=m+l, m+2. n <!: LT, mtl±i^^<7).t.m<Dn^ 

mi^MBi-^mmjBx<Dmiim^i. v (to =Vn,-2ixy (ti) K^y) 

$i^3<Dmnmmi^zx^nhti^. mmfm<^. (x. y) {zMf^^-r^mmmat^ 

So 

[it*^ 9 1 
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tn. t iizioif^mUMW.^^^ b;K7)^>tt^^ I x y ( t i) ( i = i . 2 

. n) . mummt oi^zisn^mitLm^^v (to) =o<hL. mtmm to 
^-hmmmi\tjatx'mm^(7)mU[X^ii. m^m^^. v (ti) =v (t i 
- 1 ) + 1 X y ( t i) izx^ninL. mnmrn t n,T-<7)mfiM^<7) v ( t m) 

ffi^Vm^L. HUlS«J tnj+lt^i3tt^miiW^^. V ( t m+l) =Vni-Ixy ( 

tm+i) i~^^nihL. mMt^+2^^hmmtnt'^<^^m'^<^^Mt iX^ii. mi^i 
V (t i) =v (t i - 1) - I X y (t i) izx ^#mL. mt^mitL^ 
ff^v (ti) ^mmtm,^, (x. y) tiov^-c^mL. Buifimi£w^^a^-r^ 

[tt*^ 1 0 1 

m^m9 ^ztm<7)^i^mmmMmw:\'Zii\^^x. mmm^mrm.^. (x. y) 
itmm 1 1 ] 

mmi<zmir^mi<z^n^£M^ x ys-h l. mrisx yBtiSii:=i^#^ z .h-r^ ^ 
mmmm.^. (x. y) tci3v^-r>6iii^-^i&^i-^igi^^#:mL«y)5L^^ h 
)i^inmir^^i$.mm%fwmmi>zi5\^^x.^Lm<DM^m<^mt^mu-h'M 

M^nta^L. 'LmmR.^mm^Tm. ^LM<Dn^m<D^^Tmmtx<Dmm'^xii 

mmimnLx\^^^^ mmnm,^. (x. y) izisif:hmmmiu.m.m^nii^L. 

m^M 12] 

ftiiJ^So 

IIS*:^ 1 3 1 
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m^m 14] 

So 

1 5 1 

[If *S 1 6 ] 

(x. y) \z^nhm%^m.m.^^ V)\y(Dmmi)^hn^^K^'L-'mm?i^<Dmmw. 
umm 1 7 1 

xnw\^iifzm%imm<Dm^tmmmii.m.mti)mmzm7r^^*i^ z t ^mwit 

[0 0 0 1 1 
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4^11^ f±> ^fs2iT-V^-^>?>-e^^ S QU I D (Superconducting Quantum Inte 

rference Device : mmmMi^=fi^mj-) mmf^m^^x. ^L-mMm. Bmm^ 

[0 0 0 2] 
[0 0 0 3] 

mh%mm<ommt<7)^^<Dfpx-. ^i^m^zn-r^mm (z) fiSc;:9>oMJ# (bz 

) 75>^^, Ix = dBz//dy. I y = - d B z / d x ^ft# L. 'IKM^mijft^ 

^h;n = (ix, ly) (D^y^^m-mm-r^y^miimm^rLx^^^ m^if. 

[0 0 0 4] 

mm<^mrBmmwX(omm^nnir^^mmm^tix\^^^ mx.i^. !\mxm. 
2. #it:fca^3 ^#Hs) „ z.(Dmm<Dm^^m^x<Dmm<7)m<7)-^ y 'i^y^^izx 
^xmskmi:^m^^tiho 

[0 0 0 51 

mmm<D^^:HiitLxit. mm^ummmii-^mMi-^umtLx. 
mm^mmL. m.m'LM<Dp^^mmizmm^-tx^L^m<DmmitLinm-r^ij{^x 

[0 0 0 6] 

[#I1^jfc®c 1 ] 

1 0-2 4 8 8 2 1 #<2r# 

ttiiiE#2 004-3018797 
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1 0-3 0 5 0 1 9 -^<2r^ 

11-15 12 2 1 
[0 0 0 7] 

[0 0 0 8] 

^#:i^^f t iiJ^#f ^ Jitt-r i t ^ -i> o 
[0 0 0 9] 

mm i mi^t ^ fz i^<D^m 

[0 0 10] 

^tm^tL/j^#:MlI^t1--i>Si£ (2) fiK^^com (Bz (x, y) ) ;6-t>. I 
x = dBz/dy. Iy=-dBz/dx 75^ft^$ tL, >(SS6^=&mij{t^^^ h 

= (I X, I y) 75^^tt»$tL^o mML^i^ Y)\^(Dmt^m±i x y (t) =/" 1 ( 

I X (t) ) 2+ (I y (t) ) 2} tzi J9^ai1--2>o 
[0 0 1 1] 

ttJlE# 2004-3018797 



#M 2003-114508 ^-v: 7/ 

(to) =otL (I xy (to) =-t-Dt-t^) , n^m<o^^TmM^ tn 

t L. t o:^^h'LM<Dm^m^mT-t^ t ni^T-<7)B#rHl^OB#^J t i ( i = 0 . 1 
. m) -eti. V ( t i) =V ( t i_i) + I X y ( t i) X ^ mitm^i:n 

mt^o ---^\ M^m<DmTmUia'^^<Dmi^Lmi^(Dv (tm) <7)iis^Vm^-r 

^ o 

[0 0 121 

W^^V (tm+i) =Vm-Ixy (tn+l) J: ^ »mi-^o S53^M<?)B#rBl^<7) 
BtS'J t m+2'^'''^S^^<7)$|.TB#giJ t niX-<D\^mw<7)mM t i ( i =m + 2 . m + 
3. n) -eti. V (ti) =V (ti_i) - Ixy ( t i) X i) nthir ^ o 
[0 0 13] 

i&M^^^mWi^^ h ^W^ljmX. Ix = dBz/dy. Iy = -dBz 

/ d X mfmzm^ ^ tt^ ^ t ^ < . >; - k 7 - ;i/ Ktf ^fflv^;tjjfrpgaft?fe 

[0 0 14] 

o 

[0 0 15] 

n 1 0?I»jZ!L31-e(±. t = t i ( i = 0 . K m) ^^^O^L^flicOM^g^M 
izMBi-^nm^^tL. t = ti (i=m+l. m+2. n) ^^i^<7)^LM 

(^n^mzMfZ'ir^m^'Btir^m. fti«* (x. y) tciov^rnf^jt-ecoz:^ 
fR]<o;t55-B z T^^^ib. WM t j^tt^mv^it^^ h ;^ (I x ( t ) . I y ( t ) ) 
Zfm'M-<i7 h ;K7)^^^ffi (Ixy ( t ) =/" I ( I X ( t ) ) 2+ ( I y ( t ) 
) 2( ) B#^J t i ( i = 0. K n) tCiSV^T^m-T'So 
[0 0 16] 

i=0<!:L. mM^<D±m.^. i=0. K m-hLT. Bf^y t = t i ( 
i =0. K m) izmir^m^^m^^. V ( t i) =2 I x y ( t i) {ZX^ 
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[0 0 17] 

m&mv (tm) (Di^iViatt. iP»2<0TPI^. i =m+ 1 t L, in»SCO± 
i=m+K m+2. — . n t LT. ^#<7).i:^M<7)S:S-^^tc*t)S1-'6B#FBl 
^t:\ Bf^iJ t = t i ( i =m+ 1 . m+ 2 . n) II i5 tt ^ mfS ^ . V ( 
t i) =Vn,-2lxy ( t i) iZX^M-ih-T^o 
[0 0 18] 

m2(Dimmmtm3(omnmm.izxi)n^i^tz. mu = ti (i = o. i 

. n) . tt?ll^. (x. y) iZiSif^mam^V (x. y. t) (i. ^^^s 

."5; (x. y) -C'^mi-^o mm.mfm}^. (x. y) -c^^m^n/immsff^v (x 

. y. t) <Dmm^.^.i^^mmUmi:mM^'Cm7^i-^o ^fbic, tt?|iJ$tL;t: 
?^J#<0«^^«f5:^ff^V (x. y. t) ^Ti^'^^^gtl^^^^iL^o 
[0 0 19] 

[0 0 2 0] 

tL. (x. y) MK^m.^^^^ zh-^hh^^ mm.mmf^. (x. y) tciov^ 

T'L^!ii;e>^^i§^f '5>iSi#/i)^'bmv;t^i5' h;^:5.<^mt^^ h;K^*&Mffi^»tBt-'5> 

?IiJ.-:^. (x. y) tiistt^aiiW^^^tBLT. 'bM<7)-?-mM^^t;M-r'2>1f^ 
[0 0 2 1 1 
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[0 0 2 2] 

Mm^ I X y ( t i) . «j t oi-*5tt'6mfi«^^ V (to) = 0 1 L. mm to 
^-<hmMtratxmm'B(ommt iXii. mmsB^. v (ti) =v (ti_i) + 

Ixy (ti) KX'onHiL. mUraX<^miim^(^V (tm) (T^jfi^Vm-h L. 
Bf^iJ tm+itCi5tt^«i2:«^^V (tm+l) =Vn,-Ixy (t^+i) tlJ:l9#tBL 

. nmt^+2^-hmmtntx<7)mm'B(7ymi]t ixii. mumH^ v (ti) = 

V ( t i_i) -Ixy ( t i) i^zx «9#m^tL^o mami-Y ( t i) itmfwi^. 

(x. y) tijov^r^m^tL^o ^«<7)ft?ii'?« (x. y) xna^^fifzmitLm^ 

V (x. y. t) ^-h^mmR.^m^^mt^mmmiii'r^^t:^^x^^o 

J: 9 t^L-C»tB$tL/i-i:^M<7)^gRf2:t;^tSL/cmm^ff^V (x. y. t i) 75^^^ 
[0 0 2 3] 

^#§0^ O ;i#:|g|i^It is 1 1 ^ T-'- iJ' ^JiS:^-^ -e {± . ^ 1" ^ M ¥ 

^T^M^xyMi:L. (x. y ) BtlSit^llll* z -i) I', ^'»^36-^l&^i- 
oifi^-fb. mm.^i!^ h )i^<Dmimim^Lx\^^^. m^mfm.^. (x, y) tcis 
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[0 0 2 4] 

mU^lxy (ti) (i = K 2. n) . «J t o^^i^tt V ( 

to) = 0 mm t Qi)-hmm t mS-r-Bt r^=^<7)Bf^ij t i-C'ti. mum^i. v 

(ti) =V (ti_i) +Ixy (ti) iZX^nthL. B#^J tn,-e<7)mf4W^<7)V 

(tm) Oli^Vmi: L. mmta^+l^Zisn^mm&m^. V (tm+i) =V„i-I 
X y ( t m+i) (C J: ^) L. Bt^iJ t m+2^''^B*^'J t -t-<^Bf rB^m<7)»f ^ij t i-e(i 

. miim^^. V (t i) =v (t i_i) - 1 X y (t i) o^ajL. mi±^ 

mV (ti) ^^ftSlJ* (x. y) lCOV^T#mi-^o 
[,0 0 2 5] 

[0 0 2 6] 

K;l/-A 1 C0|*lg|5(;ii. !i#::^^~tiiic^n^-^ -y K 7 SQUID-t 
h - 3 ^^^WS^tvTv^^o S QU I D-t>-9--(i. ^g|^v-;v K;i/- A 1 <7) 

o 

[0 0 2 7] 

^O^^-rHlT'^^o ^ai3^;i/8 ^ SQU I D-b>-9--(i— #:-r-mfiS;$n. 1112 
i;^f^!l-e{i. SQU I D-b>-9-t— #:-em^$tL/::^tb:3-r>'l'8 - 1-8-6 

4 (i. 8 X ScT)-^ h i; y^^mz 6 4 2^ieg^ti-Cv^^o y ^ ^VtcomW: 
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o 

[0 0 2 8] 

m3(D±^<Dmii. IlI2lC^L/c^m=?^>'l'8- 1 -8-6 4<7);g.fiM 

:^I2I1 O^^LTv^^o t£:/clill 0 7&^f>. 4 j^^Bf <7)^ai=i 
t>^^^o msciov^-c, 1t^tc^i-M^en#^{iB#rB^iIil 1 s e c^^L. m 

mi^^^-tm^^mii 4 o p t^^ltv^^o 

[0 0 2 9] 

I14(i. 2^l&^«7)^Ji0ij-t:«ffiv^>2>?g|J^<Oz^55- (B z (x, y) ) i!)^hmm^ 

^ h ;v^f1sit1-^¥)ill^^i-|ll'e$)^o 1114 c7)±ii(7)[ii(i. m3 ^ZTf.Lfze 4^ 

[0 0 3 0] 

WvJ^^^h^Hn (x, y) O^t^H 1 5 <7)tl?|IJ»J 1 2 (7) B z (x, y) <D 
mm^^^l 3 ^ffli/^T. myJfl^^ nCOtt^l 4{±. Ix = dBz/dy. 

I y =- dB z/d xtCct i)fr^^t>iX^o ^fiKX > * ^> ogia T-:^fp] t 

i<^^^^-^mm.^i^ h^n n (x, y) 1 sm^f^tL^o m-^^^ b 

i3i9. 'L^ilJt#<7)?iiJ^M(7)TSI5tcM'«-«»£ (114'. :^m^LX\^^^ :i t 

ifi5^i)^ho lil4ir^v>T. ^tttc^i-M^en^fiBtrami s e c^^L. ^^tc 

[0 0 3 1 1 

myJii^i^ h )^m\%'(kit. ^WA-^^ - K^oilfr^f ^ij^it^l- 

tfclliE# 2004-3018797 
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[0 0 3 21 

. nMt \^xm ^ ti)^x ^ zfi^m^ :^ywm.tn^o tfz. m^^tymm. 
(D^x^u^^ ^y'f-\y^^)\^tn^o EI 5 -en. 'ft^fi^'tn-r :t ^mt^^L 

[0 0 3 3] 

u^m<Dmfii^AX{i^ x^^j:mm.m(Dn\P\^nM {mmMM-hmm.^^<r> 

WlXWm.) 1 6 i)mnm \:.mm.n t^v^iLA-r mtt i e oft^e^ =^ ^ 

IK) ^>*>^^l*II^§m^)tLl 6 <!:5'1-(S]§mvjfLl 7iC(i#<0-f ;t>7&^T^ 

L -C .2, ^ ,!: i)^t>i}^ or^Tisf), US "C^ L :t > MMitimibX^m. 
^ L /c^^m-e^ ^ ^ {iH 9 S -e ^ ^ i/>o 
[0 0 3 4] 

M-r ^ >«-i;t ( 1 6 . 17) (D'mUi)- h Oi/tm Ati i i9 'L>^^<7)?f&tj,|^«^2: 1 
[0 0 3 5] 

#^M<7)mfii:lt?IJJ^tL^'L^mi2I?^?f^l 9 *^1-o 'L^SElW^coff^^ti. 
[0 0 3 6] 

ttllE#2 004-3018797 
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[0 0 3 7] 

m 6 T (i 3 ^7c6-)4^>L^^aM^ 2 .^TCfilJ^^fEjt-^eT";!/ <h LT. 3 o(7).l.^« 
2 0-l> 2 0-2. 2 0 - 3T-^LTV^^o Z ZX-liM^mm<Dm^i^^<0^ 

t?or < 'L^mmm2 o- i rtSi5<7)Vo7&^T^li(i3ct'e. -e omv-- 7 0 

mV)^Mx.^ i:^^>5^^>^>;i/2 1 - 1 (DT.^ y^^i^m^. mXtjaltm-M 
Cm 1 (Drnm^^MLX^ m4 :^>mm.ijai^^};H\o\^miMt LXm.titt^tb^o 
^ <Dm^ ^ >m7ifL i mi36-'»!Ltt^ CI t J: I9 . Vot^'b^Klfflfla 2 0-1 

[0 0 3 81 

M^^T. >L^^«flljaiSI±^^^LTv^;?>^^^ ■;'-/|g'^S|S2 2 - a ^> l^^^g^n: r 
il2^® Lrm»lL i iuii^m.^. 'L^^M2 0-2 <7)|*lg|5<7) V 1 \>zW^i<Li)m^-f 
>b^«2 0- 1 li^mmiHl^. -6 OmV-- 7 OmV)^ 

Mi-^ t-f ^>f--V>:twi/2 1 - 2<7);?>-r y^i)m^. t£t»Lrnj2<b#a:Cni2^3fe 

\%i^\zx.'^x^ V 1 tc.c.^ifflfla 2 0-2 s^t <7)^me7)^^i§^-r ^ o 

[0 0 3 9] 

l5nV^T. 'L^Mttl^±*|g^L-Cv^^^> .y7'^'^t|5 2 2 - b tc ^ Ig^^fi^jt r 

i23*a trm^it i i23>^^'^^> 'i:>^m2 0-3 <7)i*i*i5<^ V2t^m«^75^'^^t- 

^iH^(±. icOfEmffi-^.h#^^ti-2)myJfL i ii2. i i23'^^'"??*^<t'(S^i"^o 
[0 0 4 0] 

z(7y\K^(r>Tx\,t^ hhmm(^'t''mn<r>'mMit. 1112= (vi-vq) /rii2 
^ i i23= (V2-V1) /ri23^#^^^. mmm(Dmi.mi^u.^Ltzi,(D 
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ti. 1117. msi/zx'omm-r^) o 

[0 0 4 1] 

iZ7T:i-mx$)^o mixii. mexm^fzmmi^mfn<^m^m^7r^Lx\^^^o 
mexit. $)^'umm<7ym^^u x<Dmwi^i^ h)i^mfM-^tix 

T-{i. Mn^ixfzmm,iim^<Diji:±m2 st^^-ri^t^. mw.^^ h)i^<Dmnm 

o 

[0 0 4 2] 

m^w (QRSM^) AO|?-TBf<7)ft^^2 6 Sv)iE^^ h ;K7)|fe^t1il^?^ 
[0 0 4 3] 

m-f-^mx^^o 

[0 0 4 4] 

iikr(om.mxii. t = ti (i=o. i. m) ^^^o^Mom^^^ti^ 

iSi-'SB^rBlmi: L. t = ti ( i =m+ K m+ 2 . — . n) ^rgtiBtFel^ 
B ^#c;^'L^!iioS^;g<o||-T-r ^ * X<Dm^^iznm tt^o 
[0 0 4 5] 

B$^iJ t = t i ( i = 0. U n) T-ftil]:^tt/c?g|«^^. m-^^iJ' h ( 

Ix(t).Iy(t))^. Kv/iL-^^ h JVomMm (I X y ( t ) =/" | (I 

X (t) ) 2+ (I y (t) ) 2| t^nn-t^ {mhfL-<^ V )^<7)mmitmi- 
^mm3 3) o 
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[0 0 4 6] 

= 0. K m^LT. B#^iJ t = t i (i=0. K m) I^ZiBlf^mH^i^ 
ff^^. V (ti) =SIxy (ti) iZJiV)nm-^o ^^r% ^'^yy'^^m^O 
^^mmt 1 t LT#£Tv^>2,o 
10 0 4 7] 

Wm^zUmi-^t. V (to) = Ixy (to) ;V (ti) = Ixy (to) + 
I X y ( t i) ; V ( t 2) = I X y (to) + I x y ( t 1) + I x y ( t 2) : 
- ; V (tj = I X y (to) ) + I X y ( 1 1) +•••+ I x y ( t J =Vm^ 

[0 0 4 8] 

m^m<^m^w (qrsv») A(DmT^<^miKm2 e^^-h. mwi^^ v ji<7)m 

m+l. m+2. ntLX. Mt^l^^ Y )^<Dmim^^nLX . Bf t = t 
i (i^m+1. m+2. n) {Ziilf ^MU^^^i: . V ( t i) =Vm-2I 
x y ( t i) izx ^tmir^o 
[0 0 4 9] 

mmi<zmm-r^t. v (t^+i) =Vn,-ixy (tm+i) ; v (tm+2) ) =Vm 

-Ixy (tm+i) - Ixy ( t nj+2) : - ; V ( t „) =Vm- I x y (t^+l) 

-Ixy (tni+2) Ixy ( t n) ^^mi"^ («i5:«^ V ^1^1" ^ ^ 2 

(D^mS 5) o 

[0 0 5 0] 

m2<D^m3 5(D^^itm7j^^m.3 eiccto-c. mMtm^v <Dmi^m.y^ (me 
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[0 0 5 1] 

m 9 fi. 1113 <^'MJ^«^;^-^^t#$tL7t'L^ISM<7)«f5W^^^i-EIT^)>i>o 
[0 0 5 2] 

tz m cB.^ (I M Q Tmm&m^<DB.^x^ ^ ) (D^^mmxtm ^ tifz^cMi^ ij 
i2^i^^m sot. ^ titzmmitim^ 3 1 (m 9 xift^mxTr^ l /c^&^-cco 

. 't^mmm^ t 't-m^mitLm^ t<Dm^.^ mm-r ^^t ijm^ tta^o 

[0 0 5 3] 

>Lv|Sm{4«7)iiJ^ltm 2 9 ^%hh^-m'\km.^m. (early after depolarization 

; E A D ) 3 2 -b^H ^X^^^nnx. $ i\^fzmmAt:m^ 3 1 -e ^ ^7^)?*^ 
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